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   Asymmetric phase-transfer catalysis has become of great interest as a catalytic method to 
synthesize a wide variety of chiral molecules. Among phase-transfer-catalyzed reactions, 
alkylation and alkynylation were some of the most useful reactions to construct important 
chiral compounds in highly enantioselective fashion, and many useful chiral molecules were 
prepared by these reactions. However, new methodologies and novel strategies based on these 
reactions still stimulate chemists to devote their effort on construction of optically enriched 
target molecules, which are difficult to access by other activation modes.  
   In this context, the author realized the efficient asymmetric synthesis of axially chiral 
biaryls and spirofuranones, as important compounds in synthetic organic chemistry and 
medicinal chemistry, via phase-transfer catalyzed alkylation and alkynylation, respectively. 
 
1. Catalytic Asymmetric Synthesis of Axially Chiral 2-Amino-1,1'-Biaryls by Phase-Transfer-
Catalyzed Kinetic Resolution and Desymmetrization. 
 
   The author’s strategy for synthesis of axially chiral biaryls involves kinetic resolution and 
desymmetrization by phase-transfer-catalyzed N-allylation. This is an efficient methodology 
for kinetic resolution of 2-amino-1,1'-biaryl compounds. Various types of 2-amino-1,1'-biaryls 
were subjected to the kinetic resolution by catalyst under the phase-transfer conditions to 
resolve the enantiomers with high selectivities. Moreover, the synthetic utility of this method 
could be extended to the asymmetric desymmetrization of diamino biaryl compounds to obtain 
the corresponding axially chiral biaryls with high enantioselectivities. 
 
2. Efficient Asymmetric Synthesis of Spiro-2(3H)-furanones via Phase-Transfer-Catalyzed 
Alkynylation. 
 
   The author achieved a highly efficient catalytic asymmetric synthesis of spiro-2(3H)-
furanones via phase-transfer-catalyzed alkynylation. Asymmetric phase-transfer reactions of 
cyclic β-keto esters with hypervalent iodine reagents under the influence of phase-transfer 
catalyst gave alkynylation products possessing an all-carbon quaternary center in high 
enantioselectivities. This is the first example of highly enantioselective alkynylation reported 
to date using a hypervalent iodine reagent. Subsequent intramolecular electrophilic cyclization 
of the alkynylation products gave spiro-2(3H)-furanones. 
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